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Venous infusion of both hypertonic and isotonic solutions has
been known to lead to diuresis and
natriuresis. In recent micropuncture
studies, attempts have been made
to identify the tubular locus at
which renal functions may be altered and to identify the mechanism by which functional changes
are mediated. In the rat, Giebisch
et al. ( 1964) found suppressed
fractional reabsorption of sodium
at the level of the distal tubule
when hypertonic saline was administered, whereas suppressed
proximal fractional reabsorption
was found only when excreted sodium was greater than 13 % of the
filtered load. On the other hand,
Cortney et al. (1965) have observed reduced proximal fractional
sodium reabsorption following infusion of isotonic sodium chloride.
Similar results have been obtained
in the dog (Dirks, Cirksena, and
Berliner, 1965). To resolve this
seeming discrepancy, Kamm and
Levinsky (1965) have suggested
that the distal tubule responds to
increases in plasma sodium concentration, while the proximal tubule
responds to volume expansion. It
is our intent to make a detailed
study of this response. The present
report, however, presents preliminary data showing that the proximal tubule does, indeed, respond to
volume expansion.
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METHODS

Rats weighing 250 to 350 g were
anaesthetized with "Inaktin" ( 100
mg/ kg body weight). The jugular
vein was cannulated. The animal
was infused with a solution of 6%
polyvinylpyrrolidone (PVP) in
Ringer's solution. The infusate also
contained H 3 carboxy inulin (250
µ.C / 75 cc of solution). A priming
infusion of 4 cc was given over the
first thirty minutes followed by a
sustaining infusion given at the rate
of 2.4 cc per hour. The left kidney
was prepared for micropuncture by
conventional techniques (Marsh,
Ullrich, and Rumrich, 1963). Micropuncture samples were collected
from proximal tubules for no
longer than 10 min. Puncture sites
were later identified by microdissection of the latex casts of the
tubules. Blood was collected in
HCT tubes at the end of every two
collection periods from the cut tail.
HCT was determined by conventional methods. Plasma and tubular fluid sodium was measured by
direct flame photometry using the
Beckman flame attachment. Tritium
counting rates were obtained by
scintillation counting (Packard
Tri-Carb).
RESULTS AND DISCUSSION

Upon PVP infusion, a diuresis
developed, accompanied by a sharp
drop in hematocrit. The HCT fell
to 20% when the "steady state"
was established. No significant

change in plasma sodiums was evident. Plasma sodium in control
rats has been found to be 140
mEq/ liter, whereas in these experiments plasma sodium concentration was 138 mEq/ liter. The HCT
and plasma sodium concentration
data are interpreted as indicating
that infusion of PVP acts to expand plasma volume. Gross changes
in renal function which accompany
PVP infusion will be the subject of
another report.
The possibility exists that PVP
could be filtered and that a solute
diuresis would result. If such were
the case, one would predict that
the ratio of tubular fluid to plasma
(TF / P) sodium concentration would
decrease along the length of the
proximal tubule as has been shown
to occur with mannitol diuresis
(Windhager and Giebisch, 1963).
Fig lA shows TF / PN. as a function
of distance along the proximal
tubule. No drop is evident, and the
ratio has a value very close to one.
It does not seem likely, therefore,
that PVP has its major effect by
causing a solute diuresis.
Since sodium concentration is
constant along the length of the
tubule, net sodium reabsorption is
indicated by the product of plasma
sodium concentration times volume
loss. lnulin T F / P as a function of
length was used to indicate tubular
volume changes and the results of
eleven localized punctures are
shown in fig. lB. In non-diuretic
rats, T F / P of inulin reaches a value
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of about three at the end of the
proximal convolution, indicating a
66 % reabsorption of sodium and
water by this nephron segment
(Giebisch et al ., 1964; Windhager
and Giebisch, 1961). In these studies, TF JP of inulin is reduced showing that the reabsorption of sodium
and water has been suppressed.
These studies indicate then that
expansion of plasma volume per se
is able to trigger a regulatory response whereby proximal reabsorption of sodium is decreased . This
conclusion is in agreement with the
suggestion put forth by Kamm and
Levinsky (1965) .
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Fig. 1- Tubular fluid to plasma ratios as a function of length of the proximal
tubule (measured from glomerulus to beginning of straight segment) . A shows
sodium ratios while B indicates inulin ratios.
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